I. Introduction
The Malliavin Calculus also known as Stochastic Calculus of Variation was first introduced by Paul Malliavin as an infinite-dimensional integration by parts technique. This calculus was designed to prove results about the smoothness of densities of solutions of stochastic differential equations driven by Brownian motion. Malliavin developed the notion of derivatives of Wiener functional as part of a programme for producing a probabilistic proof of the celebrated Hörmander theorem, which states that solutions to certain stochastic differential equations have smooth transition densities.
Classical variational problems are problems that deal with selection of path from a given family of admissible paths in order to minimize the value of some functionals. The calculus of variation originated with attempts to solve Dido's problem known as the isoperimetric problem. An infinite dimensional differential calculus on the Wiener space, known as Malliavin Calculus, was initiated by Paul Malliavin (1976) with the initial goal of giving conditions insuring that the law of a random variable has a density with respect to Lebesgue measure, as well as estimates for this density and its derivative. Malliavin Calculus looks forward to finding the derivative of the functions of Brownian motion which will be referred to as Malliavin derivative. We will highlight the theory of Malliavin Calculus. In what follows, H is a real separable Hilbert space with inner product H . , .
. Ω denotes the sample space, P denotes the probability space P.
II.
The Wiener Chaos Decomposition Definition 2.1. A stochastic process W = {W(h), h ϵ H }defined in a complete probability space (Ω, F, P) is called an isonormal Gaussian process if W is a centered Gaussian family such that
E (W(h)W(g)) =
H g h, for all h, g ϵ H. [8] . From the above, we have that
Remark 2.2. The mapping h → W(h) is linear
Let G be the σ-field generated by the random variables {W(h), h ϵ H }, the main objective of this part is to find a decomposition of L 2 (Ω, G , P). We state some results concerning the Hermite polynomials in order to find the decomposition .
Let H   x n denote the nth Hermite polynomial, then
and H   The power expansion combines with some particular properties of F, that is 
The proof of proposition 3.3 is similar to the proof of proposition 1.20, pp. 13 Of (Nualart, 2009 ). The chain rule can be extended to the case of a Lipschitz function.
Theorem 3.4 (Closability
By (2) we have H . We assume that W is defined on a complete probability space  ,
, P
F, 
and that F is generated by W. We shall consider results from [1] , [8] [ and [12] .
We note that the derivative operator D is a closed and unbounded operator with values in 
such that the c is a constant depending on u. (8) 
Note. The Clark-Ocone formula and its proof can be found in [7] , [8] and [10] .
V. A model of a financial market
The Black-Scholes Model. We consider a market consisting of a non-risky asset (Bank account) B and a risky asset (stock) S. Let the process of the risky asset be given by
is a Brownian motion defined on a complete probabilityspace
is a filtration generated by Brownian motion σ t denote the volatility process, µ is the mean rate of return, and are all assumed to be constant. The price of the bond B(t) and the price of the stock S(t) satisfies the differential equations: We note that: A process X is sub-martingale (respectively, a super-martingale) if and only if X t =M t +A t (respectively, X t =M t -A t ) where, M is a local martingale and A is an increasing predictable process. In terms of the process t W , the price process can be expressed as 
By the duality relationship, equation (8), we obtain
VI. Applications
Greeks are used for risk management purposes referred to as hedging in financial mathematics. Finite difference methods have been used to find the sensitivities of options by the use of Monte-Carlo methods, but the speed of convergence is not so fast very close to the discontinuities. The use of Malliavin Calculus provides a better way to calculate the greeks, both in terms of simplicity and speed of convergence. Thus, this method provides a good solution when the payoff function is strongly discontinuous. A greek can be defined as the derivative of a financial quantity with respect to a parameter of the model. where W is a random variable called Malliavin weight. Malliavin Calculus is a special tool for calculating sensitivities of financial derivatives to change in its underlying parameter. We now discuss the model of a financial market and the computation of the greeks.
Computation of the Greeks
We consider the Hilbert space which are constant on compact interval. We Assume that W = {W(h),hϵ H} denotes an isonormal Gaussian process associated with the Hilbert space H. Let W be defined on a complete probability space (Ω, F, P) and let F be generated by W . 
We consider an option with payoff H such that E If f is not smooth, then (14) provides better result in combination with Monte-Carlo Simulation than (13). We note that the following:  In the calculation of the greeks, differentiation can be done before finding the expectation, this will still give the same result. 
